Role of calcium in the activation of erp72 and heme oxygenase-1 expression on depletion of endoplasmic reticulum calcium stores in rat neuronal cell culture.
Endoplasmic reticulum (ER) calcium pool depletion was induced by 30 min exposure of primary neuronal cells to thapsigargin (Tg), an irreversible inhibitor of ER Ca2+-ATPase. Twelve hours later, erp72 and heme oxygenase-1 (HO-1) mRNA levels were quantified by PCR. Protein synthesis was also measured. Transient Tg exposure of neurons induced a marked rise in mRNA levels (7-fold and a 21-fold increase in erp72 and HO-1 mRNA levels; P < 0.001). Loading of neurons with the calcium chelator 1,2-bis(o-Aminophenoxy)ethane-N,N,N',N'-tetra(acetoxymethyl)ester (BAPTA-AM) prior to thapsigargin treatment had only a minor effect on the Tg-induced rise in gene expression. This small inhibitory effect may result from the severe suppression of protein synthesis caused by BAPTA-AM. The results suggest that the increase in stress gene expression induced by exposure of neurons to Tg is triggered by a decrease in ER calcium activity and not by the corresponding increase in cytoplasmic calcium activity.